Metabotropic glutamate receptor (mGluR)-mediated potentiation of cyclic AMP responses does not require phosphoinositide hydrolysis: mediation by a group II-like mGluR.
Metabotropic glutamate receptors (mGluRs) in the CNS are coupled to a variety of second messenger systems, the best characterized of which is activation of phosphoinositide hydrolysis. Recently, we found that activation of mGluRs in rat brain slices by the selective mGluR agonist 1-aminocyclopentane-1S,3R-dicarboxylic acid (1S,3R-ACPD) potentiates cyclic AMP (cAMP) responses elicited by activation of other receptors coupled to Gs. It has been suggested that mGluR-mediated potentiation of cAMP responses is secondary to activation of phosphoinositide hydrolysis. However, preliminary evidence suggests that this is not the case. Therefore, we designed a series of experiments to test more fully the hypothesis that mGluR-mediated potentiation of cAMP responses is secondary to phosphoinositide hydrolysis. Inhibitors of both protein kinase C and intracellular calcium mobilization failed to antagonize 1S,3R-ACPD-stimulated potentiation of cAMP responses. Further, coapplication of phorbol esters and 1S,3R-ACPD induced a cAMP response that was greater than additive. Finally, (RS)-3,5-dihydroxyphenylglycine, a selective agonist of mGluRs coupled to phosphoinositide hydrolysis, failed to potentiate cAMP responses, whereas (2S,1'R,2'R,3'R)-2-(2,3-dicarboxycyclopropyl)glycine, an mGluR agonist that does not activate mGluRs coupled to phosphoinositide hydrolysis, elicited a robust potentiation of cAMP responses. In total, these data strongly suggest that mGluR-mediated potentiation of cAMP responses is not secondary to activation of phosphoinositide hydrolysis and is likely mediated by a group II mGluR.